Effects of glutamine deprivation on glucose and amino acid metabolism in tissue culture.
The effects of glutamine deprivation on cultured skeletal muscle cells were analyzed by incubating 10-day-old myotube preparations in glutamine free Dulbecco's modified Eagle medium containing 10% fetal calf serum for up to 48 h. Under these conditions net glutamine production was not observed, but active ammonia production (average rate = 1.0 nmol/min . mg protein) continued despite glutamine withdrawal. Glutamine deprivation was associated with a progressive depletion of intracellular aspartate and glutamate. Maximal aspartate depletion correlated with a 15-fold increase in the intracellular lactate:pyruvate ratio and a 3-fold decrease in the estimated intracellular glutamate:(alpha-ketoglutarate) (ammonia) ratio. Despite wide shifts in cell metabolite concentrations, the mass action ratios of alanine and aspartate aminotransferase approximated the expected equilibria constants. These results suggest that 1) glutamine deprivation is associated with a marked reduction of aspartate, and the maintenance of aspartate depletion is due in part to the tendency of aspartate aminotransferase to maintain the metabolites of this reaction at a near equilibrium level; 2) the transport of reducing equivalents from the cytosolic to the mitochondrial compartments via the malate-aspartate shuttle may be limited under conditions of aspartate depletion.